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NATIONAL FOREWORD 



This Indian Standard which is identical with ISO 1 80 : 1 993 'Plastics — Determination of izod impact 
Strength', issued by the International Organization for Standardization (ISO) was adopted by the 
Bureau of Indian Standards on the recommendation of Methods of Test for Plastics Sectional 
Committee and approval of the Petroleum, Coal and Related Products Division Council. 

The text of ISO standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a point (.) as the decimal marker. 

In this adopted standard reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their place 
are listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 291 : 1977 Plastics — Standard 
atmospheres for conditioning and 
testing 

ISO 293 : 1 986 Plastics — Compres- 
sion moulding test specimens of 
thermoplastic materials 



ISO 294 : 1975 Plastics — Injection 
moulding of test specimens of ther- 
moplastic materials 

ISO 295 : 1991 Plastics — Compres- 
sion moulding of test specimens of 
thermosetting materials 



ISO 1268 : 1974 Plastics — Prepara- 
tion of glass fibre reinforced, resin 
bonded, low-pressure laminated 
plates or panels for test purposes 

ISO 2557-1 : 1989 Plastics — Amor- 
phous thermoplastics— Preparation 
of test specimens with a specified 
maximum reversion — Part 1 : Bars 



Corresponding Indian Standard 

IS 196 : 1966 Atmospheric conditions 
for testing (revised) 

IS 13360 (Part 2/Sec 1) : 1992 Plastics 

— Methods of test : Part 2 Sampling 
and preparation of test specimens, 
Section 1 Compression moulding 
test specimens of thermoplastic 
materials 

IS 8543 (Part 3/Sec 2) : 1 978 Methods 
of testing plastics: Part 3 Preparation 
of test specimens, Section 2 Injection 
moulded test specimens 

IS 1 3360 (Part 2/Sec 2) : 1 995 Plastics 

— Methods of testing: Part 2 Sampling 
and preparation of test specimens, 
Section 2 Compression moulding of 
test specimens thermosetting 
materials 

NIL 



NIL 



Degree of 
Equivalence 

Technically 
equivalent 

do 



do 



Identical 



{Continued on third cover) 
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Indian Standard 
PLASTICS — METHODS OF TESTING 

PART 5 MECHANICAL PROPERTIES 
Section 4 Determination of Izod Impact Strength 



1 Scope 

1.1 This International Standard specifies a nnethod 
for detel^mining the Izod impact strength of plastics 
under defined conditions. A nunnber of different types 
of specimen and test configurations are defined. Dif- 
ferent test parameters are specified according to the 
type of material, the type of test specimen and the 
type of notch. 

1.2 The method la used to investigate the behaviour 
of specified types of specimen under the impact 
conditions defined and for estimating the brittleness 
or toughness of specimens within the limitations in- 
herent in the test conditions. 



1.3 The method is suitable for use with the follow- 
ing range of materials: 

— rigid thermoplastics moulding and extrusion ma- 
terials, including filled and reinforced compounds 
in addition to unfilled types; rigid thermoplastics 
sheet; 

— rigid thermosetting moulding materials, including 
filled and reinforced compounds; rigid thermo- 
setting sheet, including laminates; 

— fibre-reinforced thermoset and thermoplastics 
composites incorporating unidirectional or non- 
unidirectional reinforcements such as mat, woven 
fabrics, woven rovings, chopped strands, combi- 
nation and hybrid reinforcements, rovings and 
milled fibres; sheet made from pre-impregnated 
materials (prepregs); 



— thermotropic liquid-crystal polymers. 

The method is not normally suitable for use with rigid 
cellular materials and sandwich structures containing 
cellular material. Also, notched specimens are not 
normally used for long-fibre-reinforced composites or 
for thermotropic liquid-crystal polymers. 



1.4 The method is adapted to the use of specimens 
which may be either moulded to the chosen dimen- 
sions, machined from the central portion of a standard 
multipurpose test specimen (see ISO 3167) or ma- 
chined from finished and semifinished products such 
as mouldings, laminates and extruded or cast sheet. 



1.5 The method specifies preferred dimensions for 
the test specimen. Tests which are carried out on 
specimens of different dimensions and notches, or 
on specimens which are prepared under different 
conditions may produce results which are not com- 
parable. Other factors, such as the energy capacity 
of the pendulum, its impact velocity and the condi- 
tioning of the specimens can also influence the re- 
sults. Consequently, when comparative data are 
required, these factors must be carefully controlled 
and recorded. 



1.6 The method should not be used as a source of 
data for design calculations of components. Infor- 
mation on the typical behaviour of a material can be 
obtained, however, by testing at different temper- 
atures, by varying the notch radius and/or the thick- 
ness and by testing specimens prepared under 
different conditions. 
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2 Normative references 



The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All standards 
are subject to revision, and parties to agreennents 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the standards indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 291:1977, Plastics — Standard atmospheres for 
conditioning and testing. 

ISO 293:1986, Plastics — Compression moulding test 
specimens of thermoplastic materials. 

ISO 294:— "I*, Plastics — Injection moulding of test 
specimens of thermoplastic materials. 

ISO 295:1991, Plastics — Compression moulding of 
test specimens of thermosetting materials. 

ISO 1268:1974, Plastics — Preparation of glass fibre 
reinforced, resin bonded, low-pressure laminated 
plates or panels for test purposes. 

ISO 2557-1:1989, Plastics — Amorphous thermoplas- 
tics — Preparation of test specimens with a specified 
maximum reversion — Part 1: Bars, 

ISO 2557-2:1986, Plastics — Amorphous thermoplas- 
tics — Preparation of test specimens with a specified 
reversion — Part 2: Plates. 

ISO 2602:1980, Statistical interpretation of test re- 
sults — Estimation of the mean — Confidence 
interval. 



ISO 2818:— 2», Plastics 
mens by machining. 

ISO 3t67:-^>, Plastics 
mens. 



— Preparation of test speci- 



— Multipurpose test speci- 



3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 

3.1 Izod impact strength of iinnotched speci- 
mens, Oju: Impact energy absorbed in breaking an 
unnotched specimen, referred to the original cross- 
sectional area of the specimen. 

It is expressed in kilojoules per square metre 
(kJ/m2). 

3.2 Izod impact strength of notched specimens, 

Ojn: Impact energy absorbed in breaking a notched 
specimen, referred to the original- cross-sectional area 
of the specimen at the notch, the pendulum striking 
the face containing the notch. 

It is expressed in kilojoules per square metre 
(kJ/m2), 

3.3 Izod impact strength of reversed-notch spec- 
imens, Ojr: Impact energy absorbed in breaking a 
reversed-notch specimen, referred to the original 
cross-sectional area of the specimen at the notch, the 
pendulum striking the face opposite the notch. 

It is expressed in kilojoules per square metre 
(kJ/m2). 

3.4 parallel impact (p) (for laminar reinforced plas- 
tics): Direction of blow parallel to the laminate plane 
of sheet materials. The blow direction in the Izod test 
is "edgewise" (e) (see figure 1, "edgewise parallel"). 

3.5 normal impact (n) (for laminar reinforced plas- 
tics): Direction of blow normal to the laminate plane 
of sheet materials (see figure 1, "edgewise normal"). 

NOTE 1 This kind of impact is not used with the Izod " 
test, but is indicated only for clarifying the designation sys- 
tem. 

4 Principle 

The test specimen, supported as a vertical cantilever 
beam, is broken by a single swing of a pendulum, 
with the line of impact at a fixed distance from the 
specimen clamp and, in the case of notched speci- 
mens, from the centreline of the notch (see figure 2). 



1) To be published; (Revision of ISO 294:1975) 

2) To be published. (Revision of ISO 2818:1980) 

3) To be published. (Revision of ISO 3167:1983) 
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parallel p 



normal n 



edgewise e 



flatwise f 



Fixed vtce Jaw 




Movable vice jaw 




Direction of blow with respect to specimen thickness h and specimen width b: edgewise (e) and flatwise (f); with 
respect to the laminate plane: parallel (p) and normal (n). 

The usual Izod test is edgewise parallel. When A = ft, then parallel as well as normal can be tested. 
Figure 1 — Scheme of designations describing tlie direction of biow 
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5 Apparatus 

5.1 Testing machine 

5.1.1 The testing machine shall be of the pendulunn 
type and shall be of rigid construction. It shall be ca- 
pable of measuring the impact energy, W, absorbed 
in breaking a test specimen. The value of this energy 
is defined as the difference between the initial en- 
ergy, E, of the pendulum and the energy remaining in 
the pendulum after breaking the test specimen. The 
energy shall be corrected for losses due to friction and 
air resistance (see table 1 and 7.4). 



5.1.2 The machine 
shown in table 1 . 



shall have the characteristics 



In order to apply the test to the full range of materials 
specified in 1 .3, it is necessary to use a set of inter- 
changeable pendulums (see 7.3). It is not advisable to 
compare results obtained with different .pendulums. 
The frictional losses shall be periodically checked. 

NOTE 2 Pendulums with energies other than those given 
in table! are permitted, but it is planned to withdraw this 
option at the next revision. 



5.1.3 The machine shall be securely fixed to a 
foundation having a m&ss at least 40 times that of the 
heaviest pendulum in use. The foundation shall be 
capable of being adjusted so that the orientations of 
the pendulum and vice are as specified in 5.1.4 and 
5.1.6. 



Table 1 — Characteristics of pendulum impact testing macliines 


Energy £ 

(nominal) 
J 


Velocity at Impact 

m/s 


Maximum permissible 

frictional loss without 

specimen 

J 


Permissible error'*) after 
correction with specimen 

J 


,1,0 
2,75 
5,5 
11.0 
22,0 


3,5 (±10%) 


0,02 
0,03 
0,03 
0.05 
0,10 


0,01 
0,01 
0,02 
0.05 
0,10 


1) The permissible error shall not be exceeded over the 10 % to 80 % range of the pendulum capacity. 



Dimensions en millimetres 




Vice Jaw edge radius 
/?2 ' 0.2 *ai 



~>> 



z^ 




striking edge radius 
/?1, « 0.8 ±0.2 



Faces of Jaws 

• In contact with 

the specimen 



Figure 2 — Vice support, test specimen and strilcing edge shown at impact of notched specimen 
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5.1.4 The striking edge of the pendulum shall be 
hardened steel with a cylindrical surface having a ra- 
dius of curvature of R^ = 0,8 nnm ± 0,2 mnn, with its 
axis horizontal and perpendicular to the plane of nno- 
tion of the pendulunn. It shall be aligned so that it 
contacts the full width or thickness of rectangular test 
specinnens. The line of contact shall be perpendicular 
within ± 2** to the longitudinal axis of the test speci- 
men. 

5.1.5 The distance between the axis of rotation and 
the point of impact shajl be within ± 1 % of the pen- 
dulum length Lp. 

NOTE 3 The pendulum length Lp, in metres, may be de- 
termined experimentally from the period of small amplitude 
oscillations of the pendulum by means of the following 
equation: 



A>-Ax^ 



4n 



...(1) 



where 
T 



is the standard acceleration of free fall, in me- 
tres per second squared (9,81 m/s^); 

is the period, in seconds, of a single complete 
swing (to and fro) determined from at least 50 
consecutive and uninterrupted swings (known 
to an accuracy of one part in two thousand). 
The angle of swing shall be less than 5*" to each 
side of the centre. 



5.1.6 The test specimen support shall comprise a 
vice consisting of a fixed and a moveable jaw. The 
clamping surfaces of the jaws shall be parallel to 
within 0,025 mm. The vice shall be arranged to hold 
the test specimen vertically with respect to its long 
axis and at right angles to the top plane of the vice 
(see figure 2). The top edges of the vice jaws shall 
have radii /?2 = 0,2 mm ± 0,1 mm. 

Means shall be provided to ensure that, when a 
notched test specimen is clamped in the vice, the top 
plane of the vice is within 0,2 mm of the plane 
bisecting the angle of the notch. 

The vice shall be positioned so that the test specimen 
is central, to within ± 0,05 mm, to the striking edge 
and so that the centre of the striking edge is 
22,0 mm ± 0,2 mm above the top plane of the vice 
(see figure 2). The vice shall be designed to prevent 
the clamped portion of the test specimen from mov- 
ing during the clamping or testing operations. 

NOTE 4 The fixed vice jaw may be provided with a 
groove to improve positioning and handling of the test 
specimen (see'figurel). 

5.1.7 Some plastics are sensitive to clamping pres- 
sure. When testing such materials, a means of 
standardizing the clamping force shall be used and the 
clamping force shall be recorded in the test report. 
The clamping force can be controlled by using a cali- 



brated torque wrench or a pneumatic or hydraulic de- 
vice on the vice clamping screw. 

5.2 Micrometers and gauges 

Micrometers and gauges suitable for measuring the 
essential dimensions of the test specimens to an ac- 
curacy of 0,02 mm are required. For measuring the 
dimension bf^ of notched specimens, the micrometer 
shall be fitted with an anvil of width 2 mm to 3 mm 
and of suitable profile to fit the shape of the notch. 

6 Test specimens 
6.1 Preparation 

6.1.1 Moulding or extrusion compounds 

Specimens shall be prepared in accordance with the 
relevant material specification. When none exists, or 
unless othenA/ise specifipd, specimens shall be either 
directly compression moulded or injection moulded 
from the material in accordance with ISO 293, 
ISO 294, ISO 295, ISO 2557-1 or ISO 2557-2 as ap- 
propriate, or machined in accordance with ISO 2818 
ifrom sheets that have been compression or injection 
moulded from the compound. 

NOTE 5 Type 1 specimens may be taken from the central 
part of the test specimen type A complying with ISO 3167 
(see 6.3). 

6.1.2 Slieets 

Specimens shall be machined from sheets in accord- 
ance with ISO 2818. Whenever possible, specimens 
of type 1 with notch A shall be used. The machined 
surface of unnotched specimens shall not be tested 
under tension. 

6.1.3 Long-fibre-reinforced polymers 

A panel shall be prepared in accordance with 
ISO 1268 or another specified or agreed upon 
preparation procedure. Specimens shall be machined 
in accordance with ISO 2818. 

6.1.4 Checlcing 

The specimens shall be free of twist and shall have 
mutually perpendicular parallel surfaces. The surfaces 
and edges shall be free from scratches, pits, sink 
marks and flash. 

The specimens shall be checked for conformity with 
these requirements by visual observation against 
straightedges, squares and flat plates, and by meas- 
uring with micrometer calipers. 

Specimens showing measurable or observable depar- 
ture from one or more of these requirements shall be 
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rejected or machined to proper size and shape before 
testing. 

6.1.5 Notching 

6.1.5.1 Machined notches shall be prepared in ac- 
cordance with ISO 2818. The profile of the cutting 
tooth shall be such a? to produce in the specimen a 
notch of the contour and depth shown in figures, at 
right angles to its principal axes. 

6.1.5.2 Specimens with moulded-in notches may be 
used if specified for the material being tested. Speci- 
mens with moulded-in notches do not give results 
comparable to those obtained from specimens with 
machined notches. 



6.2 Anisotropy 

Certain types of sheet or panel materials may show 
different impact properties according to the direction 
in the plane of the sheet or panel. In such cases, it is 
customary to cut groups of test specimens with their 
major axes respectively parallel and perpendicular to 
the direction of some feature of the sheet or panel 
which is either visible or inferred from knowledge of 
the method of its manufacture. 



6.3 Shape and dimensions 

The preferred specimen is of type 1 with the follow- 
ing dimensions, in millimetres: 



length: 
width: 
thickness: 



/ = 80 ± 2 
ft- 10,0 ±0.2 
h = 4,0 ± 0.2 



With respect to existing apparatus, the length may be 
shortened symmetrically to 63,5 mm. 

Additional types 2, 3 and 4 are described in annex A. 

The longitudinal direction of the notch is always par- 
allel to the thickness A. 

6.3.1 Moulding or extrusion compounds 

Type 1 test specimens with two different types of 
notch shall be used as specified in table 2 and shown 
in figures. The notch shall be located at the centre 
of the specimen. 

The preferred type of notch is type A. If information 
on the notch sensitivity of the material is desired, 
specimens with notch types A and B shall be tested. 

6.3.2 Sheet materials, including 
long-fibre-reinforced polymers 

The recommended thickness h is 4 mm. If the' speci- 
men is cut from a sheet or a piece taken from a 
structure, the thickness of the specimen, up to 
10,2 mm, shall^e the same as the thickness of the 
sheet or the structure. 

Specimens taken from pieces thicker than 10,2 mm 
shall be machined to 10 mm ±0,2 mm from one 
surface, providing that the sheet is homogeneous iri 
its thickness and contains only one type of reinforce- 
ment regularly distributed. If unnotched specimens 
are tested according to 3.1, the original surface shall 
be tested under tension, in order to avoid surface ef- 
fects. 

Specimens are tested edgewise in the parallel direc: 
tion with the exception of specimens with 
;j = ft=:10mm, which can be tested parallel and 
normal to the sheet plane (see figure 1). 



45* *r 



45" *1* 





Radius of notch base 
r^ = 0.25 mm *0,05 mm 

Type A notch 



Radius of notch base 
Tn = 1 mm ±0,05 mm 

Type B notch 



Figure 3 — Notch types 
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Table 2 — Method designations, specimen types, notch types and notch dimensions 

Dimensions in millimetres 



Method 
designation^) 


Specimen type 


Notch typei) 


Notch base radius 


Remaining width, 
b^, at notch base 


ISO 1 80/1 U 2) 
ISO 180/1 A 
ISO 1 80/1 B 


1 3) 


unnotched 
A 
B 


0,25 ± 0.05 
1,00 ±0,05 


8,0 ± 0,2 
8,0 ± 0,2 


1) Attention is drawn to changes in method designations and notch type designations from those used in ISO 180:1982. 

2) If specimens are taken from sheets or products, the thickness of the sheet or product shall be added to the designation 
and unreinforced specimens shall not be tested with their machined surface under tension. 

3) If the sheet thickness h equals the width b, the blow direction (normal n, or parallel p) should be added to the desig- 
nation. 



6.4 Number of test specimens 

6.4.1 Unless otherwise specified in the standard for 
the nnaterial being tested, a set consisting of a mint- 
nnum of ten specinnens shall be tested. When the 
coefficient of variation (see ISO 2602) has a value of 
less than 5 %, a minimum number of five test speci- 
mens is sufficient. 

6.4.2 If laminates are tested in the parallel and 
normal directions, ten specimens shall be used for 
each direction. 

6.5 Conditioning 

Unless otherwise specified in the standard for the 
material under test, the specimens shall be condi- 
tioned for at least 16 h at 23 ^'C and 50 % relative 
humidity according to ISO 291 , unless other condi- 
tions are agreed upon by the interested parties. 



7.3 Check that the pendulum machine has the 
specified velocity of impact (see table 1) and that it is 
in the correct range of absorbed energy W, which shall 
be between 10 % and 80 % of the pendulum energy 
E. If more than one of the pendulums described in 
table 1 meet these requirements, the pendulum hav- 
ing the highest energy shall be used. 



7.4 Carry out a blank test (i.e. without a specimen 
in place) and record the measured values of the total 
frictional loss. Ensure that this energy loss does not 
exceed the appropriate value given in table 1 . 

If frictional losses are equal to or less than the values 
indicated in table 1, they may be used in the calcu- 
lations of corrected energy absorbed. If frictional 
losses exceed the values indicated in table 1, care 
should be taken to evaluate the cause of any excess 
frictional losses and corrections made as necessary 
to the equipment. 



7 Procedure 

7.1 Conduct the test in the same atmosphere as 
that used for conditioning, unless otherwise agreed 
upon by the interested parties, e.g. for testing at high 
or low temperatures. 



7.5 Lift and support the pendulum. Place the speci- 
men in the vice and clamp it in accordance with 5.1 .6 
and as shown in figure 2. For the determination of 
notched Izod impact strength, the notch shall be pos- 
itioned on the side that is to be struck by the striking 
edge of the pendulum (see figure 2). 



7.2 Measure the thickness, h, and the width, b, of 
each test specimen, in the centre, to the nearest 
0,02 mm. In the case of notched specimens, carefully 
measure the remaining width b^ to the nearest 
0,02 mm. 

NOTE 6 In the case of injection-moulded specimens, it i$ 
not necessary to measure the dimensions of each speci- 
men. It is sufficient to measure one specimen from a set 
to make sure that the dimensions correspond to those in 
6.3. 

With multiple-cavity moulds, ensure that the dimen- 
sions of the specimens are the same for each cavity. 



7.6 Release the pendulum. Record the impact en- 
ergy absorbed by the specimen and apply any neces- 
sary corrections for frictional losses etc. (see table 1 
and 7.4). 



7.7 Four types of failure according to the following 
letter codes may occur: 

C complete break; a break in which the specimen 
separates into two or more pieces 

H hinge break; an incomplete break such that both 
parts of the specimen are held together only by 
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a thin peripheral layer in the form of a hinge hav- 
ing no residual stiffness 

P partial break; an incomplete break that does not 
meet the definition for a hinge break 

NB non-break; in the case where there is no break, 
the specimen is only bent, possibly combined 
with stress whitening 

The measured values of complete and hinged breaks 
can be used for a common mean value without re- 
mark. If in the case of partial breaks a value is re- 
quired, it shall be designated with the letter P. In the 
case of non-break. NB. no values shall be reported. 



8.3 Statistical parameters 

Calculate the arithmetic mean of the test results and, 
if required, the standard deviation and the 95 % con- 
fidence interval of the mean value using the proce- 
dure given in ISO 2602, For different types of failure 
within one sample, the relevant numbers of speci- 
mens shall be given and mean values shall be calcu- 
lated. 



8.4 Significant figures 

Report all calculated mean values to two significant 
figures. 



7.8 If, within one sample, the test specimens show 
both P and C (or H) failures, the mean value for each 
failure type shall be reported. 



8 Calculation and expression of results 



9 Precision 

The precision of this test method is not known be- 
cause interlaboratory data are not available. When 
interlaborator/ data are obtained, a precision state- 
ment will be added in the next revision. 



«iU = 


^■<'°= 


where 




W 


is the ( 



8.1 Unnotched specimens 

Calculate the Izod impact strength of unnotched 
specimens, Oj^, expressed in kilojoules per square 
metre, using the formula 



... (2) 



is the corrected energy, in joules, ab- 
sorbed by breaking the test specimen; 

is the thickness, in millimetres, of the test 
specimen; 

is the width, in millimetres, of the test 
specimen. 



8.2 Notched specimens 

Calculate the Izod impact strength of notched speci- 
mens, fljN, expressed in kilojoules per square metre, 
with notches N = A or B, using the formula 



^N== 



^ xlO^ 



h'bt, 



(3) 



where 
W 



*N 



is the corrected energy, in joules, ab- 
sorbed by breaking the test specimen; 

is the thickness, in millimetres, of the test 
specimen; 

is the remaining width, in millimetres, at 
the notch base of the test specimen. 



10 Test report 

The test report shall include the following information: 

a) a reference to this International Standard; 

b) the method designation according to table 2, e.g.: 



Izod Impact test IS0 160/1 

Specimen test (see table 2) ' 

Type of notch (see figure 2) 



c) all the information necessary for identification of 
the material tested, including type, source, manu- 
facturer's code, grade and form, history, where 
these are known; 

d) description of the nature and form of the material, 
i.e. whether a product, semifinished product, test 
plaque or specimen, including principal dimen- 
sions, shape, method of manufacturer, etc. where 
these are known; 

e) the velocity of impact; 

f) the nominal pendulum energy; 

g) clamping pressure, if applicable (see 5.1.7); 

h) method of test specimen preparation; 

i) if the material is in the form of a product, or a 
semifinished product, the orientation of the test 
specimen in relation to the product or semifinished 
product frorin which it is cut; 
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j) number of tested specimens; 

k) the standard atmosphere for conditioning and for 
testing, plus any special conditioning treatment if 
required by the standard for the material or prod- 
uct; 

I) the type(s) of failure observed; 

m) the individual test results; 



n) the impact strength of the material, reported as 
the arithmetic mean value of the results for each 
specimen type, and type of failure where appro*^ 
priate (see 77); 

o) the standard deviations and the 95 % confidence 
intervals of these mean values, if required; 

p) the date(s) of the test. 
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Annex A 

(normative) 

Izod impact test on specimen types 2, 3 and 4 of ISO 180:1982 



A.I General 

The Izod test with specimen types 2, 3 and 4 of 
ISO 180:1982 is reviewed in this annex to ennphasize 
that their withdrawal is proposed for the next revision. 

It is strongly recommended that type 1 specimens as 
described in 6.3 be used whenever possible. 



A.2 Test specimens (see table A. 1) 

For sheet materials (see 6.3.2), reversed-notch speci- 
mens (see table A.2) shall be used for specimen types 
2, 3 and 4. The recommended thickness h is 3,2 mm 
for type 4 if the specimen is cut from a piece or taken 
from a structure. The thickness of the specimen, up 
to 12,9 mm, shall be the same as the thickness of the 
sheet or the structure. Specimens taken from pieces 
thicker than 12,9 mm shall be machined from one 
side to achieve a thickness of 12,7 mm ± 0.2 mm 
providing that the sheet is homogeneous in its thick- 
ness and contains only one type of reinforcement, 
regularly distributed. 

If reversed-notch specimens are tested, the original 
surface shall be loaded under tension in order to avoid 
surface effects. 



Specimens are tested edgewise in the parallel direc- 
tion, with the exception of specimens with 
h^b = ^2J mm, which can be tested parallel and 
normal to the sheet plane (see figure 1). 

A.3 Calculation and expression of results 

A.3.1 Notched specimens 

See 8.2. 

A.3.2 Reversed-notch specimens 

Calculate the Izod impact strength of reversed-notch 
specimens ^r, expressed in kilojoules per square 
metre, using the formula 



aa = 



''" A'^ 



^ xlO^ 



(A1) 



where 
W 



is the corrected energy, in joules, ab- 
sorbed by breaking the test specimen; 

is the thickness, in millimetres, of the test 
specimen; 

is the remaining width, in millimetres, at 
the notch base of the test specimen. 



Table A.1 — Specimen types and dimensions 



Dimensions in millimetres 



Sp«clmen type 


Length 

/ 


Width 

b 


Thickness 

h 


2 

3 

4 


63,5 ± 2 
63,5 ± 2 
63,5 ± 2 


12,7 ±0,2 
12,7 ±0,2 
12,7 ± 0,2 


12,7 ±0,2 
6,4 ± 0,2 
3,2 ± 0,2 
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Table A.2 — Method designations, specimen types, notch types and notch dimensions 

Dimensions in millimetres 



Method 
designation 1) 


Specimen type 


Notch type2> 


Notch base radius 

'•n 


Remaining width, 
bn, at notch base 


ISO 180/2AR 

ISO 180/2BR 

ISO 180/2A 

ISO 180/2B 


2 3) 


A reversed 
B reversed 

A 

B 


0,25 ± 0,05 
1,00 ±0,05 
0.25 ± 0,05 
1,00 ±0,05 


10.2 ±0.2 


ISO 180/3AR 

ISO 180/3BR 

ISO 180/3A 

ISO 180/3B 


3 


A reversed 
B reversed 

A 

B 


0,25 ± 0.05 
1,00 ±0,05 
0,25 ± 0,05 
1,00 ±0,05 


ISO 180/4AR 
ISO 180/4BR 
ISO 180/4A 
ISO 180/4B 


4 


A reversed 
B reversed 

A 

B 


0,25 ± 0,05 
1,00 ±0,05 
0,25 ± 0,05 
1,00 ±0.05 


1 ) If specimens are taken from sheets or products, the thickness of the sheet or product shall be added to the designation 
and unreinforced specimens shall not be tested with their machined surface under tension. 

2) For determination of the Izod impact strength of reversed-notch specimens, the pendulum strikes the face opposite that 
containing the notch. 

3) if the sheet thickness h equals the width b, the blow direction (normal n or parallel p) should be added to the desig- 
nation. 
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{Continued from second cover) 



ISO 2557-2 : 1986 Plastics — Amor- 
phous thermoplastics — Preparation 
of test specimens with a specified 
reversion — Part 2 : Plates 



ISO 2602 : 1 980 Statistical interpreta- 
tion of test results — Estimation of the 
mean — Confidence interval 

ISO 281 8 : 1 994 Plastics — Prepara- 
tion of test specimens by machining 



ISO 3167 : 1993 Plastics — Multipur- 
pose test specimens 



IS 1 3360 (Part 2/Sec 7) : 1 992 Methods 
of testing plastics: Part 2 Sampling 
and preparation of test specimens, 
Section 7 Preparation of test 
specimens with a specified reversion 

— Amorphous thermoplastics: Plates 

IS 14277 : 1995 Statistical Interpreta- 
tion of test results — Estimation of 
mean, standard deviation and regres- 
sion coefficient — Confidence interval 

IS 13360 (Part 2/Sec 4) : 1 992 Plastics 

— Methods of testing : Part 2 Sampling 
and preparation of test specimens, Sec- 
tion 4 Preparation of test specimens by 
machining 

NIL 



Technically 
equivalent 



do 



do 



In the case of ISO 1268, ISO 2557-1 and ISO 3167, the Technical Committee responsible for the 
preparation of this standard has reviewed its contents and has decided that they are acceptable for 
use in conjunction with this standard. 

For tropical countries like India, the standard temperature and the relative humidity shall be taken 
as 27 ± 2*'C and 65 ± 5 percent respectively. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules 
for rounding off numerical values {revised)'. 
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